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SECTION 16903 
PROTECTIVE RELAYS 


PART 2 PRODUCTS 


2.01 MANUFACTURERS 
A. Cutler-Hammer 


Bo ® 
c. = 


The listing of specific manufacturers above does not imply acceptance of their products that do 
not meet the specified ratings, features and functions. Manufacturers listed above are not 
relieved from meeting these specifications in their entirety. Products in compliance with the 
specification and manufactured by others not named will be considered only if pre-approved by 
the Engineer ten (10) days prior to bid date. 


2.02 MOTOR PROTECTIVE RELAYS 
A. Bimetallic Overload Relay 


Is 


2. 
3. 


Overload relays shall be Cutler-Hammer bimetallic, ambient compensated type C306 or 
approved equal. 


Trip setting shall have a +/-24% adjustability without the need to change heaters. 


Overload relays shall be calibrated for both 1.0 and 1.15 service factor motors and 
adjusted by a simple dial setting. 


A total of 24 interchangeable heater packs shall cover all usages through NEMA size 9. 
Heater pack installation shall be accomplished by the use of two (2) captive screws. 


An isolated NO alarm circuit contact shall be provided as standard. 


The overload relay shall be capable of manual or automatic reset and adjustable through 
a face-mounted dial setting. 


Overload relay shall include a push-to-trip test pushbutton with visual trip indicator. 


Overload relay shall be available with either a class 10 or class 20 overload relay trip 
adjustable by selection of class 10 or class 20 heater elements. 


B. Microprocessor Modular Overload Relay 


1 


Where indicated on the drawings, provide a definite purpose microprocessor-based 
Motor Overload Relay (MOR) for protection, control and monitoring of the motors. The 
relay shall be Cutler-Hammer type IQ 500. The relay shall meet UL 508 standards. 


The sinusoidal current into the motor shall be constantly monitored. The relay shall 
provide the following field-adjustable protective functions: 

a. Motor overcurrent protection 

b. Class Il ground fault protection 

c. Phase unbalance protection 


“s Note to Spec. Writer — Insert data in blanks 
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d. *OQvertorque (jam) protection with trip and start delays 

e. “Underload protection with trip and start delays 

f. Long acceleration delay. 

The relay shall have LED annunciation for the following conditions: 

Normal operation 

Trip due to overload 

Trip due to ground fault 

Trip due to phase unbalance 

*Trip due to overtorque (jam) 

. Trip due to underload. 

The relay shall not require external current transformers for applications up to 226 
amperes for motors rated less than 1000V AC. Where larger motors are involved, 
external current transformers shall be used. The relay shall include terminals for remote 
trip and remote reset. The relay shall draw its power from a source of 120-volt or 240-volt 
control power. 

The relay shall have separate Form C (NO/NC) Trip and Bell Alarm contacts with a rating 
code of C300 per UL 508. 


The relay shall be capable of monitoring electrical current and energizing or de- 
energizing, by means of contact closure, the motor starters or other devices under 
its control. 


a. The relay shall be either panel-mounted or starter-mounted. The settings on the relay 
shall be made via programmable DIP switches. 


b. The cause of trip shall be held in memory through any power loss. 

c. The relay shall have the capability for manual reset by an internal reset button. 
d. Terminals shall be heavy-duty snap-in for easy connections. 

“Provide a special function module with two (2) separate Form C (NO/NC) relay 


contacts. Contact status change shall be based on a programmable level of current. 
Contact function shall be available for either: 

a. Mechanical jam and underload or 

b. Alarm prior to trip or remote motor start-stop for load control. 

[Provide] [Make provisions for] an addressable communications card capable of 
transmitting all data, including trip and settings over a two-wire area network to a central 
computer for storage and/or printout. The network shall also be capable of transmitting 
data in RS-232 format via a translator module. 


~ oo Oo oO pf 


C. Solid-State Overload Relay 


1. 


2. 


Where indicated on the drawings, provide a solid-state overload relay for protection of the 
motors. The relay shall be Cutler-Hammer type CEP7 or approved equal. 


The overload relay shall provide high accuracy through the use of state-of-the-art 
microelectronic packaging technology. The relay shall be suitable for application with 
NEMA Size 1 through Size 7 motor starters. 


* Note to Spec. Writer — Optional 
* Note to Spec. Writer — Select one 
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3. The overload relay shall be modular in design, be an integral part of a family of relays to 


provide a choice of levels of protection, be designed to directly replace existing 
electromechanical overload relays, and be listed under UL Standard 508. 

The overload relay shall have the following features: 

a. Be self-powered 

b. Class 10 or 20 fixed tripping characteristics 

c. Manual or automatic reset 
d 


Phase loss protection. The relay shall trip in 2 seconds or less under phase loss 
condition when applied to a fully loaded motor 


e. Visible trip indication 

f. One NO/NC isolated auxiliary contact 

g. Test button that operates the normally closed contact 

h. Test trip function that trips both the NO/NC contacts 

i. Acurrent adjustment range of 3.2:1 or greater 

j. Ambient temperature compensated 

k. Ground fault protection. Relay shall trip at 50% of full load ampere setting 

|. Jam/Stall protection. Relay shall trip at 400% of full load ampere setting, after inrush. 


D. MP-3000 Motor Protection Relay 


1; 


Where indicated on the drawings, provide a definite purpose microprocessor-based 
Motor Protective Relay (MPR) in each starter and/or where indicated on the drawings for 
protection, control and monitoring of the motors. The MPR shall be Cutler-Hammer type 
MP-3000 relay. The MPR shall meet UL 1053, CUL and CSA standards. 


The true rms current into the motor shall be constantly monitored, and by means of a 
protective algorithm, separated into positive and negative sequence components. These 
components shall be used to determine the heating effects on the stator and rotor of the 
motor to provide maximum motor protection and utilization. The relay shall be capable of 
being connected by three-wire conductor or fiber optic to a remote Universal Resistance 
Temperature Detection Module (URTDM) located at the motor to monitor up to six (6) 
motor winding, four (4) bearing and one (1) auxiliary RTD inputs. The MPR shall integrate 
the temperature input data from the URTDM with the protective algorithm. 

The protective curve algorithm shall be adaptive based on the motor temperature as 
measured by the URTDM. The protective algorithm shall provide faster trip times for 
higher temperatures providing maximum motor protection and shall operate with a longer 
trip time for lower temperatures allowing maximum motor utilization. The MPR shall 
provide the following protective functions: 

a. Motor running time overcurrent protection (IEEE Device 49/51) 


b. Adjustable instantaneous overcurrent protection (IEEE Device 50) with adjustable 
start delay in one-cycle increments 


c. Adjustable current unbalance protection (IEEE Device 46 — adjustable in percent 
unbalance) 


Rotor protection 

Underload trip with start and run time delays (IEEE Device 37/2) 
Jam trip with start and run time delays 

Auxiliary overtemperature protection with URTDM 


eroa 
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h. [Zero sequence ground fault protection (IEEE Device 50/51G)] [Residual ground 
fault protection (50/51N)] with adjustable start delay and run delay in one-cycle 
increments 

i. “Stator protection with URTDM (IEEE Device 49) 

j. “Motor bearing overtemperature protection with URTDM (IEEE Device 38) 

k. “Load bearing overtemperature protection with URTDM (IEEE Device 38). 


. Only the following settings shall be needed to define the motor thermal protection curve. 


a. Motor full-load amperes (FLA) 

b. Locked rotor current in percent of FLA 

c. Locked rotor stall time in seconds 

d. Ultimate trip current based on motor service factor. 


. The following control functions shall be provided by internal solid-state based timers 


or relays: 

Incomplete sequence delay (IEEE Device 2/19) 

Limitation on number of starts per time period in minutes (IEEE Device 66) 
Anti-backspin time delay (IEEE 2) 

Programmable transition relay based on current and/or time 

Time between starts 

Number of cold starts 

Mechanical load shedding and restore function with timers 

Zero speed switch input timer for use with long accelerating time motors. 


sa7o9a0om 


. The MPR shall have a real-time clock for time tagging of events, operations, and history. 


The relay shall have quick and easy access to monitored values, view settings, motor 

history and motor log records. The relay shall monitor and display the following: 

a. Motor currents: Average current (lave), individual phase and ground current in primary 
amperes and percent of full load and percent phase unbalance. 

b. Motor RTD: Individual winding, motor bearing, load bearing, and auxiliary 
temperatures. 

c. Motor: Percent [’t (thermal accumulation), time until next start can occur, remaining 
number of starts, and time left on oldest start. 


. The MPR shall be capable of accommodating external current transformers with ranges 


from 10/5 through 4000/5 amperes. Provide three (8) current transformers sized per 
manufacturer’s recommendations based on motor full-load amperes and service factor. 
Where ground fault protection is specified, it shall be from an independent measuring 
circuit that utilizes either a separate zero sequence current transformer (50/51G) or 
residual scheme utilizing the three-phase current transformers (50/51N). For zero 
sequence ground fault protection provide a 50/5-ampere zero sequence transformer. 


. Two user-programmable discrete inputs shall be provided for external control or trip 


functions. Programmable input functions shall be included for shutdown based on 
external contacts for incomplete sequence of operation and remote trip, remote reset, 
differential trip, motor stop, reset disable, zero speed switch or emergency override. 


* Note to Spec. Writer — Optional 
* Note to Spec. Writer — Select one 
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The MPR shall be capable of providing a 4-20 mA output signal proportional to either the 
average of the three-phase currents, hottest winding RTD temperature or [*t level. 


The unit shall draw its power from a “[control power transformer located in the starter] 
[separate source of 120-volt or 240-volt power supply] where shown on the drawings. 
The MPR shall be suitable for either 50 Hz or 60 Hz. 


Provide separately mounted Resistance Temperature Detection Module (RTDM), 
mounted near the motor, to provide up to six (6) stator RTDs, two (2) motor bearing 
RTDs, and two (2) load-bearing RTDs and one (1) auxiliary RTD. 


The device shall have separate Form C (NO/NC) Trip, two programmable Form C 
(NO/NC) Alarm and Auxiliary contacts. All contacts shall have ratings of 10 amperes at 
115/240V AC or 30V DC resistive. The alarm and auxiliary relay output contacts shall be 
programmable to operate from any internal protection function or from a discrete input 
signal such as differential trip or remote trip. All contacts shall be programmable to 
function in either a mode 1 (non-fail-safe) or mode 2 (fail-safe) operation. The device 
shall be capable of providing a 4-20 mA output signal proportional to one of the following 
user selectable parameters: 

a. Average of the three-phase currents 

b. Hottest winding RTD temperature 

c. Ptlevel. 


The relay shall be capable of monitoring electrical current, receiving commands from 
remote sources either by contact closures or digital data, and giving commands by 
means of contact closure to the motor starters and other devices under its control. The 
MPR shall be capable of displaying information by alphanumeric display to the operator or 
by digital communication signals to a remote location. 

a. The combination relay and operator panel shall be mounted on the door of the starter. 
Specific data entry to suit the actual motor application shall be programmed into the 
device by means of the operator panel pushbuttons. 

b. Entered data shall be stored in non-volatile memory so as not to require battery back- 
up. Non-volatile memory shall be capable of storing all setup information even after 
power failure, all monitored information at the time of a trip, and cause of trip even 
after power failure. Access to all programmed set points shall be restricted by means 
of a secured and sealed access cover. 

c. Alphanumeric display shall read out (in English) complete description of all protective 
functions, e.g., “instantaneous overcurrent” and all monitored and programmable data 
such as “percent of full load in amps” and “motor bearing temperature.” 

d. The MPR shall be user-selectable as to being programmable while the motor is 
running or require a motor shutdown for programming. If configured for programming 
while the motor is running, the protection shall stay active while programming is 
based on previous settings. Upon the user exiting the programming mode, the new 
settings shall take effect. 

e. The MPR shall have a user-selectable emergency override feature to reset I*t thermal 
accumulation and deactivate start inhibit timers for emergency starting of the motor. 
The emergency override feature shall be capable of being activated from an access- 
restricted button, communications or via a contact input into the MPR. 


* Note to Spec. Writer — Select one 
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f. The MPR shall provide a programmable control function for reduced voltage 
applications for the transition from reduced to full-voltage starting. The transition shall 
be programmable based on current, time, current and time. 


13. The MPR shall provide the following data logging and display capability for history 
including the date and time from when the history was last reset and counting began. The 
history shall include: 

a. Resettable motor history for operational counter, runtime, highest starting and running 
currents, highest percent phase unbalance, maximum winding, bearing and load 
RTD temperature, and number of emergency overrides. 

b. Resettable trip history for number of trips for ground faults, overloads, instantaneous 
overcurrent, JAM, underload, phase unbalance, RTDs, phase reversal, incomplete 
sequence, remote differential, communication, starts exceeded, time between starts, 
and transition. 

c. Resettable alarm history for number of alarms, for ground faults, overloads, JAM, 
underload, phase unbalance, RTDs, starts exceeded. 


d. A permanent history record which cannot be reset shall include local trips, run time 
and operations count. 

e. A log book including a chronological list of events or operations as detected by the 
MPR, such as, starts, stops, setting change, emergency override, trips, alarms or 
changes in the state of discrete inputs. 

f. An event log providing detailed information on trips and alarms including phase and 
ground currents, percent phase unbalance, maximum RTD temperatures and cause 
of trip or alarm. 

g. Astart log providing information on the four most recent starts including maximum 
phase and ground starting current, maximum percent unbalance, time from start to 
transition, current at transition, and time from start to run to trip. 


14. “The MPR shall be provided in a quick release drawout case. The MPR shall have a 
user-programmable armed/disarmed feature with alarm indication. The disarmed mode 
shall permit relay installation while the motor is running with the trip outputs blocked. The 
drawout case shall have a spare self-shorting contact to allow for continuous motor 
running or relay removed alarm functions. 


[Provide] [Make provisions for] an addressable communications card capable of 
changing set points, transmitting all data, including trip/alarm data, a starting profile of the 
average phase current for the two most recent starts, all over a two-wire area network to 
a central computer for storage and/or printout. The network shall also be capable of 
transmitting data in RS-232c format via a translator module. 


Note to Spec. Writer: 


For Universal Resistance Temperature Detector (URTD) utilized with MP-3000, refer to 
section 16901 paragraph 2.04 A. 


2.03 LOW VOLTAGE PROTECTIVE DEVICES 


A. Voltage Sensing Relays 
1. Voltage sensing relays shall be Cutler-Hammer type D65 or approved equal. 


* Note to Spec. Writer — Optional 
* Note to Spec. Writer — Select one 
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Voltage sensing relays shall provide pre-start and running protection for the motor with 
the following protective functions: undervoltage, phase unbalance, phase loss and phase 
reversal. 


Voltage sensing relays shall be suitable for nominal voltages of 120, 208, 240, 480, and 
600V AC at 50 or 60 Hz. Voltage sensing relays shall be suitable for wye or delta 
systems. 


Voltage sensing relays shall have 2 to 10% adjustable unbalance sensitivity. 
Voltage sensing relays shall include a Restart Timer function of 50 mS. 
Voltage sensing relay shall be automatic reset. 


Voltage sensing relays shall include LED fault indication. A steady LED shall indicate 
the unit and system voltage are normal. A flashing LED shall indicate a fault. 

Voltage sensing relays shall include isolated NO/NC relay contact outputs for trip and 
alarm circuits. Contact ratings shall be 10A at 240V AC. 


The voltage sensing relay shall be designed to monitor and detect motor voltages with 
displaced phase angles caused by regenerative voltages. 


Ground Fault Relays — 1200 Amperes and Below 


1. 


Ground fault relays shall be Cutler-Hammer type GFR or approved equal. The ground 
fault relay protection system shall consist of a ground fault relay, a ground fault sensor 
and an associated disconnect device with shunt trip suitable for UL Class 1 Ground Fault 
Sensing and Relaying application. Ground fault relays, sensors and test panels 
components shall be UL listed for Class 1 application. 


Ground fault relay shall include a memory response which integrates intermittent faults 
with time using a seven-second time constant to protect against intermittent striking and 
restriking of arcing ground faults. Ground fault relay shall include a Trip Indicator light. 


The ground fault relay shall have adjustable ground current pickup level available in three 
adjustment ranges (1-12, 5-60 and 100-1200 amperes) and adjustable time delay (1, 10, 
15, 25, 35, 45 and 60 cycles). Adjusting knobs shall be provided for making the settings 
which are capable of being locked in position after settings are made. 


The ground fault relay and test panel shall be suitable for operating on a 120V AC, 50/60 
Hz or 125V DC power supply. 


The ground fault relay output contacts shall be UL heavy-duty pilot type with the following 
50/60 Hz ratings: 


Voltage Continuous Current Inrush Current 
240V AC, 50/60 Hz 3.0 30 

120V AC, 50/60 Hz 6.0 60 

28V DC (Inductive) 30 

125V DC (Inductive) 0.5 


Sensors shall be suitable for system voltages of up to 600 volts at 50/60 Hz. Sensors 
shall have a primary withstand amperage of 200 kA for 0.05 seconds, 50 kA for 0.3 
seconds and 4 kA continuous. Sensors shall be available either with solid core circular 
type or rectangular with removable link. 
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“Provide a test panel capable of testing the Ground Fault system with tripping the 
associated disconnect device or without tripping the associated disconnect device. 


*Provide Zone Selective Interlocking (ZSI) feature in the Ground Fault relays and provide 
the required factory wiring within equipment and the electrical contractor to provide 
required field wiring where indicated on the drawings between equipment. Zone selective 
interlocking system shall provide for fast tripping of the nearest interrupting device 
upstream of the arcing ground fault regardless of the preset time delay settings. 


C. Ground Fault Relays — 900 Amperes and Below 


als 


The ground fault relay shall be a digital electronic relay for use on high or low resistance 
or solidly grounded power distribution systems. The relay shall be designed for industrial 
applications, shall be noise immune and resist shock and vibration. The relay shall have 
an ABS housing and all potted construction. The relay shall be Cutler-Hammer type D64 
or approved equal. 

The ground fault relay shall be provided with integral current transformer units with a 

46 mm core diameter or terminals for connection of remote current transformers with a 
500:1 ratio. 

The ground fault relay shall have the following features: 

Built-in self test and reset circuitry. 

A minimum 2-hour memory power loss. 

Selectable fail-safe/non-fail-safe operation. 

3 LEDs for POWER ON, TRIP and INHIBIT LEVEL. 

DIP switch pickup setting from 10 mA to 6.4 amperes. 

DIP switch delay selection from 50 mS to 3.15 seconds. 

Suitable for control voltages of 120V AC, 50 to 400 Hz or 24 to 250V AC/DC. 
Isolated Form C NO/NC relay outputs. 


Ground fault relays shall be unavailable as integral CT units with 46 mm diameter 
core or with terminals for separate mount 500:1 CT. 


“sea roogoop 


2.04 MEDIUM VOLTAGE PROTECTIVE RELAYS 
A. Digitrip 3000 


1. 


Relays for phase time overcurrent, instantaneous overcurrent and ground fault 
protection, ANSI 50/51, 50/51G, or 50/51N, shall be incorporated into a single device and 
shall be Cutler-Hammer Digitrip 3000, or approved equal, having all the features and 
functions herein specified. 


The relay shall be a solid-state microprocessor-based multifunctional type that operates 
from the 5 ampere secondary output of current transformers. The relay shall provide 
ANSI 50/51N protective functions for each of the three (3) phases, and ANSI 50/51N or 
50/51G ground fault protection functions as shown on the plans or as determined by the 
coordination study. The relay shall be true rms sensing of each phase and ground. 
Ground element shall be capable of being utilized in residual, zero sequence, ground 
source connection schemes, or deactivated. 

The primary current transformer rating being used for phase and ground protection 
feeding the device shall be programmable for current transformers with primary current 
ratings from 5 through 5,000 amperes. 


* Note to Spec. Writer — Optional 
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4. Both the phase and ground protection curves shall be independently field-selectable and 
programmable with or without load. Curves shall be selectable from the following: 


IEEE: Moderately inverse, very inverse, extremely inverse 
IEC: A, B, C or D 
Thermal: Flat, It, PE “t 


Thermal curves shall be similar to those on low voltage trip units for close coordination 
with downstream devices. Selectable short delay pickup and short delay time settings 
shall also be provided. The phase instantaneous overcurrent trip shall have field- 
programmable pickup points from 1.0 to 25 times current transformer primary rating or 
NONE. In addition, a field-selectable (ON or OFF) discriminator circuit shall be included 
such that when phase instantaneous overcurrent has been programmed to NONE, the 
discriminator circuit shall protect against currents exceeding 11 times current 
transformer primary rating, only when the breaker is being closed and shall be 
deactivated after approximately 8 cycles. 


5. The relay shall be field-configurable to have either of the following function combinations 
assigned to its two type “a” contacts: 1) one contact assigned ANSI 51 phase and ANSI 

51 ground and the other contact assigned ANSI 50 phase and ANSI 50 ground; 2) one 

contact assigned ANSI 51/50 phase and the other contact assigned 51/50 ground. 

6. The relay shall have a built-in alphanumeric display capable of displaying the following 
information with metering accuracy of +/- one (1) percent of full scale (I,) from 0.04 x I, to 

1 X |, and +/- two (2) percent of full scale (I,) from 1 x In to 2 x In: 

a. Individual phase currents 

Ground current 

Cause of trip 

Magnitude and phase of current causing trip 

Phase or ground indication 

Peak current demand for each phase and ground since last reset 
Current transformer primary rating 

Programmed phase and ground set points. 

7. Relay shall have the following features: 

a. Integral manual testing capability for both phase and ground protection function. 
Testing shall be selectable to either operate contact outputs or not operate output 
contacts. 

b. Zone selective interlocking capability for short time and ground fault protection. This 
function shall be provided and factory wired. Where zone selective interlocking is not 
an integral part of the protective device, a full bus differential scheme shall be 
required for both phase and ground in addition to specified time overcurrent and 
instantaneous overcurrent phase and ground fault protection. Bus differential scheme 
shall be provided with separate differential current transformers for all incoming and 
outgoing loads, as well as appropriate differential relays (ANSI 87 and 87G) as 
approved by the Engineer. 

c. Continuous self-testing of internal circuitry 

d. Unit failure alarm contact for customer use 
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Programmable lockout/self reset after trip function 

Programmable set points for device curve selection 

Programmable inputs, such as current transformer ratios 

Access to program and test modes shall be via sealable hinged cover for security. 


Relay shall be suitable for operating temperatures from -30 degrees to 55 degrees C. 
Relay shall be suitable for operating with humidity from 0 to 95% relative humidity 
(non-condensing). 


Relay shall have communication capability via local area network compatible to 

Cutler-Hammer PowerNet system. Relay shall be capable of the following over the 

communication network: 

a. Ability to transmit all information contained in the relay such as currents, set points, 
cause of trip, magnitude of trip current, and open-close trip status 

b. Ability to close and open the associated breaker with proper access code from 
remote location over the communication network when the relay is DIP switch 
configured in remote close/open mode. 


Relay alarm and/or trip contacts shall not change state if power is lost or an undervoltage 
occurs. These contacts shall only cause a trip upon detection of an overcurrent or fault 
condition based upon programmed settings. A “protection OFF” alarm shall be provided 
which is normally energized when the relay is powered and the self-diagnostics indicates 
the unit is functional. Upon loss of power or relay failure, this alarm relay shall be de- 
energized providing a failsafe protection OFF alarm. 


The relay shall be suitable for operating on control power with a nominal input voltage of 
24V, or 48 to 250V DC or 12 to 240V AC (50 or 60 Hz). When AC control power schemes 
are shown on the drawings, in addition to control power transformer or remote control 
power shown or herein specified, dual-source power supply shall be included. 


“Provide a dual-source power supply (DSPS) for each relay when operated from 
standard 120V AC, or 240V AC, 50/60 Hz, auxiliary control power which is normally 
connected and available. The DSPS shall operate solely from the breaker main current 
transformers (CTs) during a fault condition, if the normally connected auxiliary AC voltage 
is not available. A battery or UPS as power shall not be required for reliable tripping under 
all fault conditions. The DSPS shall operate anytime there is a fault, even after an 
extended power outage. When the standard auxiliary power supply is not available, the 
DSPS shall provide enough power to operate the DT-3000 overcurrent relay in the tripped 
state with currents greater than 1.8 per unit rated secondary current, 9A with a single- 
phase current, 1.2 per unit secondary current or 6A with three-phase currents. There 
shall be no effect on the DT-3000 overcurrent relay trip time accuracy when the DSPS 
switches from normal AC voltage to fault-current power. 


“Provide the relay in a drawout case allowing for removal and replacement of the relay 
unit without disruption of the wiring. The drawout case shall have quick release operation 
with two-stage disconnect operation. The removal of the relay inner chassis shall 
disconnect the trip circuits and short the CT secondaries before the unit control power is 
disconnected. All voltage inputs, discrete inputs and contact outputs shall be 
disconnected while maintaining security against false tripping. Upon insertion of the relay 
inner chassis, the control power connections shall be made before the trip circuits are 
activated to provide additional security against false tripping. Drawout case terminals 
shall accommodate a bare wire connection, spade or ring terminals. A spare self- 


Ta “oO 


* Note to Spec. Writer — Optional 
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shorting contact on the terminal block shall be available to provide alarm indication and/or 
tripping of circuit breaker upon removal of the relay from the case. 


B. FP-5000 


1. 


The protective relays for the Main “[Feeder] [Tie] circuit protection shall be a single 

multifunction, microprocessor-based relay that provides three-phase and ground 

instantaneous and time overcurrent protection, ANSI 50/51, 50/51G, or 50/51N, and 

voltage protection, metering and control functions as described below. The relay shall 

be Cutler-Hammer device type FP-5000 or approved equal having all the features and 

functions herein specified. 

The relay shall be a solid-state microprocessor-based multifunctional type that operates 

from the 5 ampere (or 1 ampere depending on the model) secondary output of current 

transformers. The relay shall provide ANSI 50/51 protective functions for each of the 

three (3) phases, and ANSI 50/51N or 50/51G ground fault protection functions as shown 

on the plans or as determined by the coordination study. The relay shall be true rms 

sensing of each phase and ground. Ground element shall be capable of being utilized in 

residual, zero sequence, ground source connection schemes, or deactivated. 

The relay shall provide the following protection functions: 

a. Phase inverse time overcurrent and two instantaneous overcurrent functions with 
adjustable time delay (51, 50-1, 50-2) 

b. Ground inverse time overcurrent and two instantaneous overcurrent functions from 
calculated values with adjustable time delay (51G, 50G-1, 50G-2) 

c. Ground inverse time overcurrent and two instantaneous overcurrent functions from 
measured values with adjustable time delay (51X, 50X-1, 50X-2) 

d. Negative sequence overcurrent protection with adjustable time delay (46) 

e. Three-phase overvoltage protection with adjustable time delay (59) 

f. Three-phase undervoltage protection with adjustable time delay (27) 

g. Overfrequency protection with adjustable time delay (810) 

h. Negative sequence overvoltage protection with adjustable time delay (47) 

i. Underfrequency protection with adjustable time delay (81U) 

j. Breaker failure protection with adjustable time delay (50BF). 

The primary current transformer ratings being used for phase and ground protection 

feeding the device shall be programmable for current transformers with primary current 

ratings from 1 through 6,000 amperes, in 1 ampere steps. 

The ground current input and ground protection elements shall be independent of the 

phase inputs and shall be capable of being connected to the phase residual current 

transformer connection or to a zero Sequence current transformer. 

Both the phase and ground protection curves shall be independently field selectable and 

programmable with or without load. Curves shall be selectable from the following: 


ANSI/IEEE: Moderately inverse, very inverse, and extremely inverse 
IEC: A, Bor C 


Thermal: Flat, It, Ft tt 


* Note to Spec. Writer — Select one 
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SECTION 16903 


Thermal curves shall be similar to those on lowvoltage trip units for close coordination 

with downstream devices. 

The relay shall have six trip rated contact outputs that may be programmed for any 

protection function operation output. 

The relay shall have a front panel display of relay condition, breaker status and trip 

condition. 

The relay shall have a built-in alphanumeric display capable of displaying the following 

information with metering accuracy of +/- one (1) percent of full scale (I,) from 0.04 x I, to 

1 x |, and +/- two (2) percent of full scale (In) from 1 xX In to 2 X In: 

a. Individual phase and ground currents with phase angles 

b. Phase-to-ground and phase-to-phase voltages with phase angles 

c. Watts 

d. Vars 

e. VA 

f. Frequency 

g. Power factor — apparent and displacement 

h. Peak ampere demand, watt demand and var demand with date and time stamp since 
last reset 

i. Forward, reverse and net watthours with start date and time stamp 

j.. Lead, lag and net var hours with start date and time stamp 

k. VA-hours with start date and time stamp 

|. Minimum/maximum values of current, voltage, watts, vars, VA, frequency, apparent pf 
and displacement pf with date and time stamping 

m. Percent THD of voltage and current 

n. Positive, negative and zero sequence components of voltage and current with 
phase angles. 

Relay shall have the following features: 

a. Integral manual testing capability for both phase and ground overcurrent protection 
functions 

b. Zone selective interlocking capability for phase and ground fault protection. This 
function shall be provided and factory wired. Where zone selective interlocking is not 
an integral part of the protective device, a full bus differential scheme shall be 
required for both phase and ground, in addition to specified time overcurrent and 
instantaneous overcurrent phase and ground fault protection. Bus differential scheme 
shall be provided with separate differential current transformers for all incoming and 
outgoing loads, as well as appropriate differential relays (ANSI 87 and 87G) as 
approved by the Engineer. 

c. Real-time clock for stamping of events, trips and minimum/maximum values with 
1 mS time resolution 

d. Trip coil-monitoring circuits 

e. User interface for programming and retrieving data from the front of the unit without 
additional equipment 

f. Eight (8) contact inputs that are user programmable 

g. Continuous self-testing of internal circuitry 

h. Self-diagnostic capability and a relay healthy alarm output 
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PROTECTIVE RELAYS 
SECTION 16903 


i. Integral test program for testing the relay operation by simulating current and voltage 
conditions internally 


. Unit failure alarm contact for customer use 

k. Programmable lockout/self-reset after trip function 
| 

n 


“.- 


. Programmable set points for device curve selection 
m. Programmable inputs, such as current transformer ratios 
. Access to program and test modes shall be via sealable hinged cover and password 
protected for security. 
Relay shall record information on the last 16 faults including: 
a. Date, time, currents and voltages at the time of fault 
b. Waveforms of the voltages and currents. 
Relay shall record the last 100 events into an event log with date and time stamping 


Relay shall have programmable logic control functions including logic gates and timer 
for control of auxiliary functions 


Relay shall provide and retain relay communication address and check sum setting 
verification in non-volatile memory chip within the permanently installed case. 


Relay shall be suitable for operating temperatures from -30 degrees to 55 degrees C. 
Relay shall be suitable for operating with humidity from 0 to 95% relative humidity 
(non-condensing). 

Relay shall have the following communications ports: 

a. Arear commutation port that is FSK based and supports local area network 
compatible to Cutler-Hammer PowerNet or IMPACC systems. Relay shall be capable 
of the following over the communication network. 

b. Ability to transmit all information contained in the relay such as currents, set points, 
cause of trip, magnitude of trip current, waveforms and open-close trip status. Ability 
to close and open the associated breaker with proper access code from remote 
location over the communication network when the relay is configured in remote 
close/open mode. 

c. A front communication port supporting ASCI communications to a personal computer 
or laptop computer. 


Relay shall have communication ability to open and close the breaker remotely via 
password protected access or locally from the front of the relay. 


Relay shall store four setting groups which can be called for via communications, front 
panel operation or contact input. 


Relay trip contacts shall not change state if power is lost or an undervoltage occurs. 
These contacts shall only cause a trip upon detection of an overcurrent or fault condition 
based upon programmed settings. 

A relay healthy alarm output shall be normally energized and shall drop out if a relay 
failure is detected in the self-test function or if control power is lost. 

The relay shall be suitable for operating on control power with a nominal input voltage of 
48 to 125V DC or 120V AC (50 or 60 Hz). When AC control power schemes are shown 
on the drawings, in addition to control power transformer or remote control power shown 
or herein specified, a single-phase uninterruptable power supply shall be included to 
supply control power to protective devices. 
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PROTECTIVE RELAYS 
SECTION 16903 


22. Relay shall be in a drawout case for complete unit removal and replacement. The case 
shall provide self-shorting of the CT circuits. 


IQ DC POWER SUPPLY 
A. Where shown on the drawings that only DC control power supply is available, provide 


a DC to AC Inverter Power Supply (IPS) for control power to specified metering, or 
microprocessor motor protective and/or control devices. The IPS shall be equal to Cutler- 
Hammer type Westinghouse IQ DC Power Supply having the following features and 
functions: the device shall be UL recognized, CSA certified and also meet applicable ANSI 
standards. 


. Ratings: The IPS shall be capable of supplying loads of up to 30 VA at any power factor. The 


IPS shall be suitable for use with 2-wire input voltages from 40 to 250V DC without the need 
to set switches or adjust jumpers. Output voltage shall be 125V nominal, square wave, 60 
Hz. The IPS shall have a peak current output rating of 1 ampere. 


. Operating and Construction features: The AC output power shall be isolated from the DC 


input power. Two (2) LEDs shall be provided to indicate a normal or overload condition. The 
IPS shall include built-in protection against short circuits while still supplying its rated loads. 

The IPS shall be suitable for operating temperatures from 0 to 70 degrees C. The IPS shall 

be supplied ina NEMA 1 ventilated enclosure. 
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